The ultrastructure of the sucker surface is described and its systematic value for mastigoteuthid squids, which bear minute
Introduction
Studies of the suckers in Mastigoteuthidae have been carried out by Chun (1910) , Young (1972) , , , who focused their attention on the chitinous ring mor : phology. A study of the ultrastructure of suckers, using 310 mastigoteuthid specimens in the collection of the Tokyo University of Fisheries, has been made in order to evaluate the systematic value of the pegs and other sucker components, useful to distinguish not only genera but also subgenera and even species (Salcedo-Vargas, 1993) . During this study, detailed observations of the morphology of suckers were carried out using the scanning electron microscope (SEM). This extensive and detailed research, which includes additional reference material from the North Atlantic (loaned specimens, foreign collections, and unpublished material), as well as a total of 250 micrographs, provides the * Present address: Saginomiya Squid Research Laboratory (SSRL), 2F-2-4-11 Kami-Saginomiya, Nakano-ku, Tokyo 165, Japan.
Contributions to Zoology, 65 (2) 65-77 (1995) SPB Academic Publishing bv, Amsterdam Suckers are an important taxonomie character at familial, generic, and specific levels. The study and use of suckers for classification was initiated by Naef (1921/23) . Studies on the use of suckers in feeding brought to the conclusion that some of the sucker components defined as pegs are involved in the mechanics of intimate contact. They also proved that the growth of the sucker infundibulum takes place at the periphery. Okutani, 1994) in which the family is divided in two genera, each with two subgenera.
In the present paper, three aspects of suckers are considered: (1) an attempt at a revision of sucker terminology; (2) Sucker gross terminology
The terminology of suckers as defined by Naef (1921 Naef ( /1923 and updated by is used. (Chun, 1910; Sasaki, 1929 Thus, for small tentacular suckers, the tissue cor- and Haas (1989) . (Fig. 2) . The veil is large, especially in suckers from the middle to the proximal part of the arm.
Papillated ring. -The size and width of the pegs change from the internal to external ring. In the internal ring at the distal margin, the pegs are slender and tall, and in the proximal margin they are much stouter, occupying a larger portion of the base of the process (Fig. 3) .
The adjacent denticles (modified pegs in the distal margin) point toward the periphery, and their proximal face is curved and taller than that of the proximal margin, which barely rises above the level of the base (Fig. 3) (Fig. 4) (Joubin, 1913) (Figs. 4, 5) . In I. cordiformis (Chun, 1908) , the polygonal processes are rounded and slightly globular (Figs. 6, 7) . (Fig. 12) , but in I. cordiformis a type of (1200 x);
13, I. magna, detail of the pores of the pegs (6000 x). (Fig. 11) .
A short neck between the ring and the chamber is evident. The infundibular chamber is spherical.
Papillated ring. -Three sub-rings are also present. (Fig. 16) . Occasionally, the cushion grows out from the infundibulum, giving it the appearance of a boxing glove (Fig. 19) . (Joubin, 1894) and described the formation of hump-shaped thickenings inside the acetabulum. Similar formations were observed in other suckers by Chun (1910) , who concluded that it is the last stage of a series of probably pathological modifications. The fusion of the swellings and the denticles led Chun to the conclusion that this is a rare, abnormal dentition.
Chun (1910) also noted closely related structures in the suckers of M. cordiformis Chun, 1908 (now Idioteuthis). Later, in the description of I. latipinna (= I. cordiformis), Sasaki (1916) defined similar structures as "lumps of irregular shape". Sasaki (1916, 1929) also thought that cushions were pathological malformations.
